An antibiotic, named hypeptin, was isolated from the culture broth of a strain of Pseudomonas sp. The antibiotic was extracted with butanol and purified by chromatography on a Sephadex LH-20 column. The antibiotic is basic in nature. The dihydrochloride is soluble in aqueous alcohols and positive to ninhydrin and Sakaguchi's reaction. A molecular formula, C44H71N13O15 -2HC1was indicated by microanalysis and secondary ion MS. The IR spectrum and acid hydrolysis indicated it to be a peptide antibiotic. The stereochemistries of the amino acids produced by hydrolysis were clarified by HPLCusing a chiral column. The antibiotic is active in vitro against a wide variety of anaerobic bacteria and aerobic Gram-positive bacteria.
In the course of our screening work for new antibiotics from bacteria, a strain of Pseudomonas numbered PB-6269 was found to produce an antibiotic dominantly active against anaerobic bacteria. Structural studies, which will be reported in an accompanying paper1*, revealed it to be an octapeptide, in which four /Miydroxyamino acids are contained (Fig. 1) . A name hypeptin is given to this antibiotic in relation to the unique amino acid composition.
This paper deals with the taxonomy of the producing organism, the isolation and characterization of the antibiotic.
Taxonomy
The producing organism numbered PB-6269 was isolated from a soil sample collected in Okinawa Prefecture, Japan. The organism is Gram-negative, non-sporulating rods (0.5~0.7 x 3.0~4.0fim) with rounded ends and motile with polar monotrichous flagellation, but occasionally non-motile. On nutrient Fromcomparison of these characteristics with those of bacteria registered in the Volume1 of Bergey's Manual of Systematic Bacteriology2), the organism should be ascribed to the genus Pseudomonas. According to further comparison with the species of Pseudomonas,none of the species is identical with the organism.
Production and Isolation A cell suspension of strain PB-6269 was inoculated into 100ml of a mediumconsisting of soluble starch 2.0%, glycerol 0.5%, soy bean meal 1.5%, corn steep liquor 0.5%, NaCl 0.3% and CaCO3 0.3% (pH 7.0) in a 500-ml Erlenmeyer flask. It was cultured in the usual shaking manner for 2 days at 23°C. The culture broth (5 liters) was adjusted to pH2.5 with HC1. It was mixed with the same volume of a mixture of BuOH-MeOH (1 : 1) and filtered. The filtrate was evaporated under reduced pressure at pH 7.0 and then repeatedly extracted with BuOHat pH 8.0. The BuOHextract, after washing with water, was adjusted to pH 2.0 and concentrated under reduced pressure to an oily residue, which was triturated with acetone to give a crude powder (4.5 g).
The crude powder (1.0g) was purified by column chromatography on a Sephadex LH-20 column (3.6 x 88 cm) developed with MeOH. The active eluate fraction was concentrated and trituration of the residue with acetone afforded a semi-pure preparation of the dihydrochloride. Repetition of the procedure gave a purified preparation as a colorless powder. From 4.5 g of the crude powder, 185mg of the purified preparation was obtained.
Chemical Characterization
Hypeptin is basic in nature, and the hydrochloric acid salt is obtained as a colorless amorphous powder, mp 220~228°C (dec), soluble in methanol, aq ethanol, aq butanol and dimethyl sulfoxide, and substantially insoluble in acetone, ethyl acetate, chloroform and water. It gives positive reactions with ninhydrin and Sakaguchi's reagents.
The antibiotic gave a single peak on HPLCusing a Nucleosil 5 C18 column (4.6 x 150mm) with 26% acetonitrile containing 0. 1 %trifluoroacetic acid, showing a retention volume of 5.06 ml.
A molecular formula, C44H71N13O15, is indicated by microanalysis and liquid secondary ion (LSI)- Dominant adsorptions at 1670 and 1515cm"1 in the IR spectrum ( Fig. 2 ) indicated this antibiotic to be a peptide. Anabsorption at 1760cm"1suggests the presence of a lactone linkage. For the cause of a slight shift to higher wave number than that of a usual lactone linkage, a possibility is considered to be due to the presence of any electron negative group adjacent to the hydroxy group involved in the lactone By acid hydrolysis, hypeptin produced the following amino acids: /?-Hydroxyaspartic acid (hereafter, abbreviated as HyAsp) (2), /Miydroxyleucine (abbreviated as HyLeu) (1), Ala (1), He (1), Leu (1) and Arg (1). /?-Hydroxytyrosine, whose presence was indicated by NMRstudies1*, was not found in the hydrolysate, probably because of complete degradation of the amino acid during hydrolysis.
These amino acids were isolated from the hydrolysate by paper chromatography. The stereochemistries of these amino acids were examined by HPLCusing a chiral column in comparing with respective authentic specimens3*. Consequently, the HyAsp is revealed to be a mixture of D-threo and h-erythro forms, HyLeu to be L-threo form, Ala to be inform, He to be L-form, Leu to be D-form and Arg to be D-form, respectively.
We have previously isolated L-f/ireo-/Miydroxyaspartic acid and L-f/jreo-jS-hydroxyleucine from katanosins A and B4). This is the first reported instance of the isolation of D-J/zre0-/Miydroxyaspartic acid and L-eryf/iro-jS-hydroxyaspartic acid as natural products. That these diastereoisomers are part of a peptide is of interest from the viewpoint of biosynthesis. 
Experiment al
The UVabsorption spectrum was measured with a Hitachi 323 spectrometer, IR absorption spectrum with a Jasco DS-403Gspectrometer, CD spectrum with a Jasco J-40 C automatic recording spectropolarimeter and LSI-MS with a Hitachi Acid Hydrolysis A few mg of hypeptin dihydrochloride was hydrolyzed with constant boiling hydrochloric acid at 110°Cfor 20 hours in a vacuumsealed tube and the hydrolysate was analyzed by an automatic amino acid analyzer. The following amino acids were found (^mol/mg): HyAsp (1.13), HyLeu (0.56), Ala (0.81), He (0.71), Leu (0.79) and Arg (0.73). /?-Hydroxyamino acids were usually produced in slightly decreased amounts by acid hydrolysis from peptides because of a^-elimination reaction. Therefore, the molar ratio described in the text were considered to be reasonable. Stereochemistries of the Amino Acids Produced by Hydrolysis Some100mg of hypeptin dihydrochloride was hydrolyzed by the same manner. The hydrolysate was separated by paper chromatography on two papers (Toyo Roshi No. 51, 60x60cm) with
BuOH-AcOH-H2O (4 : 1 : 2) by the descending manner. Five ninhydrin positive zones which separated were each extracted with water and the extracts were concentrated to residues. The 1st fraction from the zone of the lowest Rf, Rf 0.12, was purified by adsorption on a Dowex 50X2 (H+) column and elution with 0.1 n NH4OH. The eluate was concentrated to dryness to give HyAsp as a colorless powder (13 mg). CDmeasurement with this preparation showed substantially no optical activity. An HPLCexamination using a chiral column, whose detail will be described later, revealed it to be a mixture of D-threo and L-erythro forms of HyAsp. The 2nd fraction from the zone of Rf 0.21 was purified by adsorption on a Dowex 50X2 (NH4+) and OCT. 1989 elution with 0.3 n NH4OH. The eluate was concentrated to dryness, which was dissolved into dil HC1 and freeze-dried to give arginine hydrochloride ( Tentative assignment based on general rule for elution order of d and l forms.
was used. The mobile phase used was: I: 0.1mM CuSO4, II: 0.25him CuSO4, III: 2.0him CuSO4 or IV:CH3CN-2.0mMCuSO4 (1 :9). HPLC was carried out under a flow rate of 0.45ml/minute and monitored by optical density at 254nm. The reference amino acids used in the above experiment were clearly distinguished in this condition. The retention volumes are listed in the Table 4 .
Synthesized specimens of D,L-threo and D,L-eryf/*r0-/Miydroxyleucine and a specimen of h-threo-/Miydroxyleucine which was isolated from katanosins A and B4) were used as reference compounds. Assignment of the peaks of d and l forms of erythro-P-hydroxy\exicmQ was tentative and based solely on a general rule that D-form is eluted faster than L-form in this procedure3). As references /Miydroxyaspartic acids, synthesized specimens of D,L-threo, L-threo, D-erythro and L-erythro forms were used.
